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ABSTRACT 232 03

In March, 1963, the Redstone Scientific Information Center
requested, through Project Order 37160100-99-70020, the Marshall
Space Flight Center to perform a study designed to automate
the operation of RSIC. The task was accepted by the Projects &
Industry Applications Division of MSFC's Computation Laboratory.
It was subsequently assigned to Engineering & Management Compu-
tations, a component of the General Electric Company.

This report documents Phase I of the sﬁudy resulting from
the project order.

The product of the study is the design of the ALPHA I
System. Among the items discussed in this report are the
organization of the study project, project goals, design cri-
teria, and the ALPHA I system concept and operating information.
The system is then described in more detail for books and docu-

ments, and a plan for implementation is priiiﬁzgdf
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I. INTRODUCTION

A. PURPOSE

This report has been prepared to document Phase I of a
study of the problem of automating the operation of the
Redstone Scientific Information Center (RSIC). The product
of this study 1s the design of the ALPHA T System.

The report is intended to serve two general purposes.
It presents to RSIC the results of work performed by the
General Electric Company during a limited period as a con-
tractor under technical supervision of the Computation
Lsaboratory, George C. Marshall Space Flight Center (MSFC).
It also repcrts for wider distribution the current status of
a continuving RSIC program of system development in the fields
of document control and information manipulation and retrieval.

B. AUTHORIZATION

The Redstone Scientific Information Center requested MSFC
to perform this study, when it issued Project Order 37160100-
99-70020, on 21 March 1963.

The task was accepted by the Projects & Industry Applica-
tions Division of MSFC's Computation Laboratory. The project
0 r was subsequently assigned for performance to Engineering
& Management Computations (E&MC), a component of the Huntsville
Operation, Computer Department, General Electric Company.

C. CRGANIZATICL CF STUDY PROJECT
The contractor formed a project group, consisting of Messrs.
W. J. Wilson (Project Leader), Miss E. F. Miller, J. B. Burger,
and I. Hirsch =and operating under general supervision of Mr.
C. S. Chamberlin, Manager, E&MC. The contractor alsc supplied
the services of Mr. C. Dake Gull, & consulting analyst with
extensive training and experience in the field of library
science. During & visit at the outset, Mr. Gull provided the
project group with general orientation and suggestions for
investigation »f the existing manual operations of the
Redstone Scientific Information Center.

I
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Technical supervision of contractor performance was the
responsibility of Mr. W. H. Fortenberry, Chief, Projects &
Industry Applications Division, representing MSFC.

The conduct of the study involved close cooperation of
the contractor project group with the Redstone Scientific
Information Center and the Computation Center, both agencies
of USAMICOM, the U.S. Army Missile Command. These agencies
were represented by Mr. F. E. Croxton, Director, RSIC, and
Mr. W. C. Dunlap, Chief, Commercial Branch, Computation
Center. In addition to continuing guidance by the Director,
essential information was provided by various members of RSIC
staff. Members of both agencies participated actively in the
project.

D. WORK PERFORMED

The study was commenced by investigating practical
operations and purposes, analyzing what actually was being
done in the library. Detailed flow charts were developed for
the book and the document activities (each flow chart covers
about sixty square feet).

The accuracy and completeness of the charts were verified
through meetings with RSIC officials, librarians, and clerks
directly involved in the activities. A variety of revisions
were made, some to correct errors and others to make interim
improvements in existing manual procedures. In the latter
case, every effort was made to insure that the changes con-
tributed to the ultimate goal of automation.

The investigation phase of the study also covered the
question of service goals and operational requirements; these
were formulated in general terms, independent of manual methods
currently employed. The investigation phase was concluded with
the determination of design criteria. Some were formulated
from the standpoint of normal information processing tech-
nology, others from the standpoint of library science, and
still others from the standpoint of particular circumstances
of RSIC.

The next major milestone was the conception and design of
a system integrating all those functions found to be amenable
to immediate computer application. Detailed specifications
defining the automatic information processing, retrieval, and
control system,were prepared.




The final milestone was development of a logical time-
phased plan of implementation.

Implementation is currently in process. 1t should be
pointed out in this connection that the original plan provided
that the contractor would confine his efforts to analysis and
design of the over-all system. USAMICOM Computation Center
programmers would perform detailed design, programming, and
installation. As the study progressed, however, this plan
was changed. The contractor was requested to provide the
Computation Center with detailed documentation containing all
information required to program each run. On the other hand,
detailed design of the periodical control subsystem was ex-
cluded from the contractor's scope of work. All work on the
periodicals subsystem was performed by the USAMICOM Computa-
tion Center.

E. SCOPE OF REPORT

Automation development by RSIC is a program of considerable
scope and duration. The present report shows progress on Phase
I of this program. It is limited to accomplishments by the
contractor during the six months ended in November, 1963, when
MSFC support was concluded and terminated.

The report is supported by additional documentation, not
prepared for general distribution because of the detail involved,
limited interest, or other problems such as the unwieldy size
of the flow charts previously mentioned. These addenda in-
dividually represent subsystems or modules and are defined in
the implementation plan covered in Section VI of this
report.

The remainder of the report describes the general system
requirements developed during the investigation phase of the
study, and explains the first-generation plan to fulfill
those requirements. Sections on books and documents follow,
including discussions of activities of the three sections of
the RSIC Library Branch: Operations (ordering, receiving,
accountability, and cataloging) Readers Service (circulation,
recall, and reproduction), and Document (cataloging, referencing,
circulation, and statistics). The periodicals subsystem is
excluded since it is USAMICOM Computation Center responsibility.

The substance of the report was prepared by the analysts
assigned to the contractor project group. The report was
edited and produced by E&MC, General Electric Company. It has
been approved and released through the Projects & Industry
Applications Division, Computation Laboratory, MSFC.

-3 -



IT. GENERAL SYSTEM REQUIREMENTS

A. REDSTONE SCIENTIFIC INFORMATION CENTER

RSIC is a part of the Research & Development Directorate
of the U. S. Army Missile Command located at Redstone Arsenal,
Alabama.

It serves the scientists and engineers of USAMICOM, MSFC,
and their contractors. RSIC was established by agreement
between the Army and NASA, and operates under the guidance and
advice of a joint board of four representatives from USAMICOM
and four from MSFC. Both organizations in turn contribute to
the support of RSIC. This arrangement, which climinates
duplication and results in more effective service, appears to
be unique among libraries in the government.

The nation's largest concentration of scientists and
engineers specializing in a unified group of scientific
disciplines probably is located in Huntsville. The program
did not develop near established seats of learning or near
another major technoclogical center. The information resources
necessary to support the local Army and NASA programs, there-
fore, had to be developed '"from scratch".

Requirements for information service imposed upon RSIC
have increased over 50% during the last year. The potential
patron group is approximately 2Q,000 employees, including
6,000 scientific and engineering professionals. During the
past two years, RSIC has grown tremendously. Currently its
holdings include 70,000 books, 300,000 documents, and a
journal subscription list of over 2,000 titles. It is
undoubtedly the largest information center for zerospace
technology in the world.

RSIC is divided into four branches: Information Program,
Research, Library, and Translation. The Library Branch is
subdivided into three sections: Operations, Readers Service,
and Document. This organization is illustrated by Figure 1.

RSIC has five major missions. It serves as a principal
source of research literature, obtaining and maintaining

exhaustive holdings in those scientific and technical disciplines

for which USAMICOM and MSFC have missions. Examples include
missiles, rockets, propellant, rocket motors, chemistry,
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electronic engineering, mathematics, physics, metallurgy,
meteorology, aerophysics, mechanics, and related fields.

It thus provides complete scientific service for these two
organizations and their contractors. It also maintains
liaison with universities, research institutes, and the like
engaged in related R&D activities. RSIC participates in an
information interchange program through which the bibliogra-
phical sources of the nation are made available at Redstone
Arsenal.

Of immediate concern to the present study, the RSIC
mission includes the planning and conduct of investigations,
feagibility studies, and tests related to the development
of modern information manipulation methods leading to improved
information retrieval and technical communication techniques.

B. INITIAL PROJECT GOALS (PROJECT ORDER 3/160100-99-70020)

The objective of the projected study was to design,
develop, and prepare for installation an integrated and auto-
matic information processing, retrieval, and control system for
RSIC. The work to be performed would define the requirements
of the system, develop an automation plan, and outline a
sequence of implementation. RSIC and the USAMICOM Computation
Center were to program, install, and operate the final system.

The system developed would encompass descriptive, sub-
ject, and inventory control aspects for all types of informa-
tion processed and controlled by RSIC. The system engineers
performing this study would utilize their experience related
to information processing and retrieval in scientific and
engineering fields in addition to their knowledge of EAM and
ADP capabilities to devise a system having built-in flexi-
bility for expansion and interconnection with other automated
information centers. The system would be of the external-
index type, would take advantage of advances in information
processing and retrieval already made, and would utilize
insofar as practical ADP equipment already available to the
Computation Center. In any event, only equipment commercially
available was to be specified.

A final report covering input requirements, reference file
data, output report requirements, program interrelationships,
flow charts, general procedure outlines, and other significant
data was to be submitted. Brief progress reports were expected
frequently throughout the study. A general over-all outline
of the system was to be submitted within 90 days.




C. TECHNICAL DESIGN CRITERIA

While primary emphasis in Phase I was upon solution of
the housekeeping problems of RSIC, it was believed that the
system design should be applicable to the total RSIC problem,
including a basis for solution of its information manipulation
and retrieval functions. In pursuing this total systems
approach, it was necessary to apply principles representing
a variety of disciplines.

The principles selected and used as design criteria in
synthesizing the concept of the ALPHA System were formulated
in two sections - those applying to the system and those
resulting from RSIC environment. For the ALPHA System, the
environment was considered the set of all objects outside of
the system, a change in the attributes of which affect the
system and whose attributes are changed by the system. The
principles selected and used as criteria are listed below.

1. Information Processing and System Principles

1. The computer will be used when the basis
for decisions can be defined in terms of
logic tables, reference tables, or in-
equalities, and when the action taken can
be performed or expressed automatically
by the computer and its peripheral equip-
ment.

2. Operations performed and data included
will be simplified and minimized. As
many operations as possible will be
included in a kind of closed-loop system
so that its interrelated component functions
are planned, tested, and proved compatible
with the system as a whole to insure econo-
mic and efficient operation of the entire
system.

3. Original input data will be introduced into
the system at the earliest possible point
in the process. For books, this would
normally be at the time of ordering; for
documents, at the time of receipt.



The duplication of data, processing, and
transcription will be minimized through
consolidation of files, integration of
related functions, and use of feedback
loops. For example, a pre-punched card
would be generated at the time of an
order to serve later for the receiving
transaction. When the item is received,
it would be necessary to add only the
quantity received and other data specific
to the action of receipt.

The computer will be used to perform
checks on the validity and consistency
of data entered into the system.

A "hopper" concept will be used for
acquisition of input data whenever
appropriate. This technique provides
that transactions of differing types
and priorities may be "thrown in the
hopper" for the computer to determine
what transactions affect which records
and in what order and to what extent.
This procedure simplifies the rules and
effort imposed on library personnel
operating externally to the system.

The system will be open-ended arnd capable
of expansion. It will be easy toc modify,
change, and extend.

The system will provide for incorporation

of adaptable programmed subsystems, thesauri,
authority lists, and planned and existing
machine readable files, sucnh as NASA STARS
tapes, DDC tapes, AEC tapes, and Library

of Congress information.

The system will continue to supply, and
in fact augment, the external lists and
catalcecgs that must be availzble 1or
inspection by library personnel in the
discharge of their duties. Ultimately
much of this information may be stored in
= data bank with random access and remccee
inquiry capability, reducing deper:dence
on manual operations.




2. Principles Attributed to Environment

1

Function of RSIC. The Redstone Scientific
Information Center is a communication link
between those possessing information and
those needing information of a particular
kind. At the same time, the role of RSIC
is not passive; a one-to-cne correspondence
seldom exists between available information
and information needed. RSIC as a communi-
cation link must process knowledge purpose-
fully and maximize its utility by promoting
its own use. At the same time, the latter
effort must be controlled to insure that
demand is not stimulated beyond capacity.

Novelty of Problem. If physical objects
like books and documents are considered

to be the "elements" of information, the
RSIC problem is similar to those solved

in other fields by conventional data
processing applications - for examples,
materials inventory; procurement ordering,
receiving, and inspection; production
control; and accounting. When the elements
of information are considered in a more
functional sense, a grest deal of develop-
ment planning is needed. Even after
searches of the literature, visits to

other automated activities, and consulta-
tion with experts, very little experience
was found to be available regarding the
design and development of a fully-in-
tegrated system for automation of scientific
information activities such as LRS5IC.

Structure of Problem. For Phase I purposes,
the traditional distinctions according to
which scientific information center opera-
tions are organized can be effectively used.
The significant differences among books,
periodicals, and documents may be handled
by separate routines, still permitting
integration of common operations and
requirements.




Standards of Performance. The nature of
the missions of the organizations supported
by RSIC requires rather high standards of
performance. These standards include

fast reaction time, validity of response,
and reliability of response. The response
must be valid in the sense that it is
comprehensive, while at the same time
being appropriate and pointed toward the
need. The response must be reliable in
the sense that it must not incorrectly
represent the holdings available.

Stability. The holdings of RSIC are still
being developed and expanded. The workload
is characterized by large volume and varied
content. The need for service is growing
at a very fast rate and the character of
the need is subject to change as missions
and the state of the art evolve.

Planning Problem. To have information
on tap when needed, the need must have
been anticipated in advance to allow for
procurement lead time. Present knowledge
of requirements must be estimated partly
on an a priori basis. Past usage is
distorted because holdings were incomplete
and operational capacity was limited.
Although the fields of knowledge stocked
by RSIC are limited, those fields must be
stocked past current margins. Unlikely
information and the latest information,
not just traditional or classic works,
may be needed. Provision of information
to RSIC management to assist in the fore-
cast of requirements and in the knowing,
finding, and getting of items that should
be stocked is a fundamental problem.

Peculiar Sequencing Requirements. Contem-

porary data processing equlpment incorporates

fixed collating rules, i.e., a file of
magnetic tape records is ordered (sorted)
automatically on designated fields in a
fixed order. This order is generally
acceptable to business applications, but
it does not suffice for the arrangement

~ 10 -




of a file, for example, by Library of
Congress classification. Whereas a
definite order may be achieved, it is
not the order normally accorded to such
a file by library rules. To circumvent
this problem, it was necessary to adopt
a "free form" procedure devised by the
USAMICOM Computation Center programmers
for call numbers, which permitted the
ordering of Library of Congress classi-
fications in the expected library order
without sacrificed extra data positions.

Type Fonts. The relatively meager type
fonts available on standard computer
printers, while acceptable to normal
business applications, are inadequate
if the production of printed catalogs
having some semblance of the tradi-
tional forms is anticipated. Most
commercial data processing equipment
can handle no more than 64 discrete
characters, both internally and on
tape. Many printers do not provide

for the production of all 64 characters
available. It is this factor, rather
than the printing devices themselves,
that ultimately limits the number of
characters available.

Standard Data Representation. The

simple correlation by a person of the
abbreviations - Am. News and Amer. News -
as being "identical" is impractical on

a computer. Furthermore, the generaliza-
tion of such an ability for all such
cases is a profound programming problem.
For sorting or summarization of data on

a computer, it is imperative that such
"identical" fields of information be
truly identical. While it is not out-
side the bounds of practicality to
operate in such a manner on a single
control field within a record, this
procedure cannot be applied efficiently
to any control field that varies in its
representation. For a computer, it

might be said that a rose by any other

- 11 -



10.

name 1s certainly no longer a rose.

An even more rigorous adherence to
authority lists and rules is therefore
indicated. The computer can be
efficiently utilized to detect devia-
tions from authority rules and to in-
sure adherence to the rules.

This problem is seen in serial titles,
author names, vendor designations, and
in fact, throughout the entire library
operation. A minor problem in a manual
operation, it is a formidable problem
for a machine lacking the ability for
true cerebration.

Large Records and Field Representation.
For a fully automated information center,
it is necessary to create and maintain

on magnetic tape lengthy records, such

as a complete catalog card entries or
entire abstracts. Presumably, the
ability to change designated fields of
information within such records is
required from time to time - barring the
total replacement of the record by a
complete "corrected" version. Many
records have no discernable fields and
others have thousands. Field definition
is normally accomplished by positional
relationships, i.e., the first group of
characters of a record is its call number,
the next is the title, and so on. In
those instances, however, where many fields
may be absent or present in a given
record, positionally defined identity

of field elements is not a good method,
and recourse is usually made to filield
designators where individual fields are
preceded by unique codes indicating the
type of information to be found. For the
Library of Congress card, 1,000 unique
codes would have to be constructed to
identifyy all possible component fields.
Records so identified cannot be sorted
without special pre-sorting computer runs,
which select the designated control field
and place it in a fixed position.




11.

Physical Problems with Large Records. If

large records are introduced to a computer
via punched cards, allocation of a portion
of each card must be made to common identi-
fying information and another portion to

an indication of the order of the card with
respect to other members in the set. Thus,
a large single string of contiguous informa-
tion may be split among several cards, and
extraneous information is required because
of this. Likewise, if punched paper tape
is used for such records, a variety of
limitations are encountered. A good method
for pickup of large records of data is not
readily available for immediate purposes.

- 13 -



ITI. ALPHA I SYSTEM

A. CONCEPT

ALPHA is a plan for the integrated performance of all
functions of an information center that are presently amena-
ble to automation. In many respects, it is a synthesis of
existing techniques and procedures derived from many sources
and differs from most contemporary efforts only in scope.

In addition to the usual benefits that accrue from automation,
such as economy, timeliness, and increased accuracy, it is
intended that the trained librarian will be freed from the
many clerical tasks which claim such a disproportionate share
of her time. Related to this is the need to improve quality
of service while accommodating an increasing demand, and

to do these things more by means of increased productivity
than by increased manpower.

The development of ALPHA I was based on a conception of
RSIC library-type operations and information retrieval activi-
ties as parts of an integral whole. Analysis revealed that
the "housekeeping" problem is by no means insignificant, and
led to the conclusion that no effective solution of the in-
formation retrieval problem is possible in the absence of
unified automation of the housekeeping foundation.

Application of established techniques, rather than
performance of basic research, was the desired approach to
incorporation in ALPHA I of capabilities for making informa-
tion available for immediate use wherever needed and for retro-
spective searching in answer to requests for information.

ALPHA T includes one innovation for the latter purpose, making
possible the processing of any number of search questions
against an inverted descriptor file of RSIC holdings. This
procedure is called the Miller search algorithm.

The analysis revealed that bibliographic items in RSIC

tend to segment themselves into three broad categories: books,
documents, and periodicals. Valid reasons for this fragmenta-
tion include security requirements, physical differences in the
media themselves, and the peculiar handling requirements of the
three classes of bibliographic items. For example, periodicals
must be circulated and later bound, and documents have stringent
requirements for security "need to know". Still, there is a
large measure of commonality among these categories; each must

- 1, -




be ordered, received, indexed in some manner, and made availa-
ble to the customer or patron.

In keeping with the concept of a single integrated system,
every reasonable effort was expended in the formulation of
ALPHA to develop procedural techniques for handling the
various bibliographic entities (books, documents, and periodi-
cals) in the same manner. Whenever possible, data elements
and formats were made similar or identical. Yet caution was
exercised to prevent attainment of a spurious compatibility,
that would exist for example if "need to know" data were
appended to book records where not needed.

The groundwork has been laid in ALPHA for future genera-
tions of systems, each evolving logically from its pre-
decessor with each future step in evolution to be dictated
by experience and changing requirements.

The name given this system is ALPHA, partly because of
the connotation of "first" and partly as an acronym for
Automated Literature Processing, Handling, and Analysis
System.

B. OPERATING INFORMATION

One characteristic of most manual library systems is the
high redundancy of operational and control information existing
in whole and in part. A factor contingent on this characteris-
tic is the required multiple transcription of the information
as it flows from person to person and from office to office.

It was seen immediately that automation of the house-
keeping functions of RSIC would result in a significant re-
duction of redundancy through the consolidation of scattered
information into unique master files from which could be
produced various printed lists of information required by
library personnel. With the elimination of redundant files,
the transcription of common information is correspondingly
reduced.

Analysis revealed that the kinds of housekeeping and
administrative information required in the operation of an
information center can be classified broadly into two cate-
gories: bibliographic and patron.

In its broadest sense, the scope of bibliographic infor-

mation includes all qualifying information relating to items
such as books, documents, and periodicals. In a manual system,
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this includes many external files, slips of paper, notes,
memoranda, and lists required in the control of ordering,
receiving, routing, and cataloging, as well as the more
standard circulation files, shelf lists, card catalogs, and
routing lists.

Patron information includes all qualifying information
relating to patrons and potential patrons. It includes names,
social security numbers, addresses, profiles of interest, and
security data.

1. Bibliographic Data

The kinds of information required in the operation of
an information center, in light of the capabilities of
electronic computers, suggested the following general arrange-
ments for maintaining bibliographic information on magnetic
tape:

1. A bibliographic filel consisting of a lengthy recordl
for each cataloged title in the library.

2. An item inventory file consisting of an abbreviated
record for each cataloged item (copy) in the library.

3. An in-process file consisting of a record for each
item not yet available for use by the patron.

The first of these files would contain all of the lengthy
bibliographic information required in the production of printed
catalogs, as well as data for the production of inverted
descriptor files for automatic retrieval purposes. For each
of these records, there would be at least one and usually
several corresponding records on the item inventory file.

1. Unfortunately, the terms "file" and "record" are special-
ized terms having definite meanings in library science
and not completely analogous meanings in data processing.
The terms as used here are meant as data processing terms:
"Field" is a set of characters (not all necessarily in
the same word) treated as a whole. A field is represented
as one or more columns on a punched card used to record
similar information. A "record" is a collection of
fields, with the information on the record relating to
one area of activity in a data processing activity. A
"file" is a collection of records. The records in a
file may or may not be sequenced according to a key
contained in each record.




The second file would contain concise data related to
each item (such as call number, title, and whereabouts - loaned,
bindery, on-hand, etc.) and would be used for accountability
functions like circulation control and routing. Normally,
these functions do not require all of the lengthy information
contained in the bibliographic file.

The third file would contain information for accounta-
bility purposes on all items not yet available for circula-~
tion, such as those ordered or those received but not cata-
loged. From this file, lists of items on order, financial
data, and other specific information about items on order
could be derived.

2. Patron Data

The following table illustrates the different patron
data required by books, documents, and periodicals. Items
with asterisks indicate that multiple copies of the informa-
tion are required.

B Patron Deta Required for
Books Documents Periodicals

Elements of Patron Data

Name
Social Security Number
Address (Building Number)
Telephone Number
Agency

* Interest Profile

* "Need to Know" & Date
Security Level
Authority

* Magazines Routed
Branch Chief

PP b P D B
P < b b b

P PP P D b B b D B

Ideally, in a completely automated agency (or in one
practicing data banking), the maintenance of patron data is
a function of personnel and security requirements. In such
an environment, the library would add and maintain only
those elements of information, such as interest profile and
routing data, pecullar to its own operation. Without such
an environment, and for a library serving different administra-
tive agencies, it is impractical to secure accord among the
agencies on the maintenance and format of common elements of
patron data.

- 17 -



The fundamental difference in origin, content, and
maintenance requirements of patron data, contrasted with
bibliographic data, dictates that the control and maintenance
of patron data be accomplished independently of the control
and maintenance of bibliographic data.

Thus, the patron file occupies a unique position in the
ALPHA System. It is constructed and maintained independently
and is made available, as needed, to each of the ALPHA
processing systems (books, documents, and periodicals).

For the first generation of ALPHA, patron data accumula-
tion and maintenance are to be accompllshed centrally through
the use of the computer. Patron information will originate
from the patron card (Figure 2) completed by all new patrons.
The information is keypunched, and the patron file is updated
accordingly. The patron information is maintained on mag-
netic tape for each patron until he or she terminates employ-
ment. Detailed format of the patron record is shown in
Figure 3. Additional interest profile and qualifying data are
to be added to the format soon.

3. Major Files

In keeping with the distinction between books, documents,
and periodicals, three master bibliographic files are pro-
posed - one for each category. The general 1nformatlona1
contents of these files are shown by Flgures L throu
These files, together with the patron file (Figure 7% com-
prise the major files of the ALPHA System.

As depicted on Figure &, the patron file occupies a
center position, since it furnishes information to processing
activities involving all the other files, and because,
symbolically, the patron is the focal point of the RSIC
service-oriented philosophy.

C. INPUT GENERATION

To be consistent with the criterion of the earliest
machine readability, input data required in the maintenance
of the various master files (consisting of both new infor-
mation and changes to existing information) will be generated
at the earliest moment in the system. For new information,
input will be generated at the time of ordering or receipt;
for changes to existing information, input generation will
coincide with the actual occurrence of the change itself.

- 18 -




LAST NAME, FIRST u 1
SOCIAL SECURITY NR BLDG NR ROOM NR
OFFICE SYMBOL PHONE NR EXT-AREA CODE
SECURITY CLEARANCE CHECK ONE
—— MILITARY  ___ CS-NASA
—— CS-ARMY —— CONTR
CHECK ONE IF_CONTRACTOR STATE COMPANY
CITIZEN
NON-CI TIZEN

NEED TO KNOW

SEE BACK

NEED TO KNOW- CONT'D

SIGNATURE AND ORGANIZAT ION OF APPROVING AUTHORITY

DATE

THE ABOVE EMPLOYEE WILL BE
REQUIRED TO CLEAR THROUSH
THE RSIC PRIOR TO
TERMiNATION.

INTEREST

PATRON CARD

Figure 2.

GE OT FORM NO EAMCS-PQ 24-63

Patron Card Form.
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The achievement of earliest machine readability requires
special peripheral hardware housed in the library. For ALPHA
I, this will include Friden Flexowriters and IBM 632 typing
calculators and 026 keypunch devices.

The 632, which utilizes both standard typewriter and
ten-key adding machine keyboards, will be used to create card
input at the time of ordering. The machine contains sufficient
core storage and has enough programmability to permit typing
of various required hard-copy order forms while simultaneously
producing suitable cards for machine input purposes.

The Flexowriter is sulted to the generation of long
strings of information, such as machinable abstracts and
bibliographies. To attempt this directly through the use
of punched cards results in problems of splitting contiguous
information among a set of cards each of which must then
contain common information identifying the set as well
as information specifying the sequential order of the cards.
Input originating on punched paper tape will however be
automatically converted to cards for input to the central
computer. This is done for two reasons: our current machine
configuration does not provide for paper tape input and, more
importantly, a single input form is achieved for all transactions,
which is vital if the "hopper" concept i1s to be successfully
implemented.

An added advantage of both the 632 and the Flexowriter
is that they may be used as local output devices, when required,
in the generation of special listings and card files.

D. HARDWARE CONSIDERATIONS

Figure 9 illustrates a nearly ideal configuration possi-
ble with existing hardware. The configuration is included
here to indicate the general goal in the use of conventional
types of equipment now available on the market. This
generalized configuration was developed as a result of a
state-of-the-art survey performed by RSIC and members of the
contractor study team.

The hybrid configuration features remote inquiry and
transmission via analog means of actual document
images. The ability to maintain automatically an actual
document store in machine manipulable form is also
included.

- 26 -




INQUIRY

FACSIMILE
STAT IONS
CATHODE RAY TUBE
DISPLAY DEVICES
MAGNET IC TAPE
A SWITCHING
COMPUTER
MICROFILM
CENTRAL
PROCESS ING
INPUT MEDIA UNIT
PUNCHED CARDS ON LINE
PUNCHED PAPER TAPE——— ™ crinTER
MAGNETIC TAPH
DIGITAL GRAPH IC
STORE STORE

MAGNETIC TAPES,
DRUMS & DISKS

Figure 9.
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The central processing unit of the configuration
illustrated relies partly on hardware ability rather than
software programming to accomplish interrupts, multi-
processing, priority handling, and restoration of in-
terrupted programs. When not servicing remote inquiries,
it can be busy performing required serial processing
functions of the library or other agencies.

The cost of such a system, solely for information
center purposes, is prohibitive at present, except for
the largest activities. However, the advent of data
banking and shared systems could rapidly make such a
system economically feasible.

The USAMICOM Computation Center presently uses an
IBM 1410 computer with 14 tape drives, supported for
peripheral purposes (card-to-tape, printing, tape-to-
punched card) with IBM 1401 computers. Keypunch machines
(IBM 026), IBM 632 calculators, and Friden Flexowriters
are available for manual data-pickup operations. This
configuration is that necessarily postulated for ALPHA T.
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IV. OPERATING SYSTEM FOR BOOKS CONTROL

A. GENERAL PROCEDURE

Figure 10 illustrates the general operating procedure
for book processing under the ALPHA System. Although the
narrative that follows treats only the normal flow of books,
exception conditions, such as partial receipt of an order,
are covered in detail on the figure.

B. REQUESTS AND RESULTING CIRCULATION ACTIVITY

All requests for books are made to the Library Branch
of RSIC on RSA Form 29, shown as Figure 11. These are re-
ceived by the circulation librarian within the Book Section,
and he determines whether the book is a holding and whether
a copy is available for circulation to the requestor.

If so, the book is pulled from the shelf, the master
circulation card (a punched card) is removed from it, and
patron data (patron name, social security number, date, etc.)
are added to the loan card. The original form is reproduced,
placed with the book, and mailed or given to the requestor;
the reproduced copy is dropped in the hopper.

If the book is a holding but a copy is unavailable for
circulation, the circulation librarian will refer to the
circulation list to see if a copy is overdue or can be re-
called. If this results in an available copy, the original
request form is filed by author and title in a patron-reserve
file.

If the book is not a holding, the circulation librarian
refers to the on-order list. If the title is on order and the
quantity ordered will be sufficient to cover the additional
request, a special transaction card is completed to allocate
a copy and to place it on reserve. This reserve-book trans-
action card is dropped into the hopper. However, if the
on-order quantity is dinsufficient to cover the request, the
request is forwarded to the acquisition librarian.
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C. ACQUISITION AND ORDERING

The acquisition librarian screens all requests for books
to insure that they are books that should be added to the
RSIC collection. If so, he completes the original request
form and determines from whom the books will be purchased.
Request forms that are completed are separated by vendor.

Every day, the ordering clerk prepares orders for new
books. This is done on the IBM 632 typing calculator, at
which time punched transaction cards are produced. Hard-
copy orders are mailed to the vendor, and the transaction
cards are dropped into the hopper.

D. .RECEIVING

As new books are received each day, the receiving clerk
refers to on-order and cross-reference lists to obtain the
receiving card number of the book received. Matching cards
are pulled from the receiving card file, completed, and
dropped in the hopper. Books with their catalog cards, and

with patron request cards, if any, are forwarded to the Catalog
Section.

E. CATAIOGING

When a book has been received and processed through the
Receiving Section, the book together with the catalog card
and the patron request card is forwarded to the Cataloging
Section for further processing.

Books arriving at the Cataloging Section fall into three
categories. One consists of additional copies of titles that
have already been cataloged, the second of books cataloged by
the Library of Congress but new to RSIC, and the third of books
for which complete cataloging must be done.

Because of this, the ALPHA System will permit use of three
different levels of cataloger competence and in turn speed up
the cataloging process. The first category will require only
a catalog trainee or clerk, as only clerical work is needed to
finish the cataloging. The second category will require a
cataloger with more experience, that is one who is familiar
with RSIC's particular application of Library of Congress
basic rules of cataloging. The third will require experienced
catalogers, as these books often must be carefully perused
before proper cataloging.
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For processing of the first category through the Catalog
Section, the clerk must refer to the machine-produced catalog
(in title sequence) to insure that the LC classification on
the catalog card is correct. If the classification in the
catalog does not agree with the classification appearing on
the catalog card, a mistake was made in transcribing the
classification at the time of ordering. In this case, the
clerk must correct the catalog card in pencil in the space
provided on the card for the abbreviated title, copy number,
and other information needed for circulating the book.

Transaction sheets will be completed by the trainee or
clerk to update the catalog. The books, along with the
original catalog card, the patron request card, and the
transaction work sheet,are forwarded to a keypunch/Flexo-
writer operator. The operator reproduces the original
card to the LC field and keypunches the correct LC number if
an error was made; otherwise, he will keypunch the master
circulation cards and place them in the books. If a patron
has requested a copy of the book, the operator enters the
patron's social security number in the master circulation
card, reproduces it, and places the two circulation cards
along with the patron card in the book. The patron card
will be used to mail the book, once it has been lettered and
pocketed.

The books, along with the original catalog card, circu-
lation master cards, and patron cards, are next forwarded
for lettering. Once lettered, the books have pockets inserted,
the master circulation cards are placed in the pockets, and
the books are ready for shelving.

If the book has been requested by a patron (and there
are two circulation cards in the book), one of the cards is
placed in the hopper to update the circulation master file,
and the other is placed in the book. The patron card, con-
taining the patron's address, is taped to an envelope, and
the book is placed inside for mailing. The original catalog
card goes to the hopper to notify the in-process file that the
book has been cataloged.

For processing the second category of books, the LC card
set is pulled from the LC card order file. The LC classifica-
tion is reviewed to insure that the classification is complete
enough for RSIC. Any changes to the LC classification are
made in pencil on the card. Information to be extracted,
such as the LC classification and the number of copies,
corporate authors and their address, title and edition, per-
sonal authors and their address or credits, publisher and
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date, pagination, language and whether it has been translated,
and the subject tracings, are underlined. The books, along
with the LC card set, are forwarded to the keypunch/Flexowriter
operator,

In addition to the operations described in processing
the first category of books, a set of cards containing the
information underlined, plus the complete LC card, is keypunched.
These cards go to the computer and are used to produce a new
acquisition list and to update the bibliography file.

The bibliography file in LC classification sequence serves
as the present shelf list file. The bibliography file is also
sorted by author, title, and subject tracings. Lists prepared
by the computer in these sequences are used Jjust as the present
card catalog file is being used. The books, along with the
master circulation cards, follow the same route as books in
the first category for completion of processing.

Upon completion of the cataloging of the third category
of books, a card in LC card format is produced by hand. It
is forwarded with the books to the keypunch/Flexowriter oper-
ator. The operator produces the same cards already described
for the other book categories.

While the bibliography file is being built and checked
for accuracy, card sets for the present card catalog are
punched and produced on paper tape in the same manner as
for the present manual system. The computer cards are pro-
duced from the paper tape.

F. SUBJECT RETRIEVAL

The algorithm shown in Figure 12 was originally designed
for book processing, but it depicts the general approach that

will be used in machine searches of all the bibliographic stores
of RSIC.

It is unique in that the query terms, as well as the sub-
ject file terms, are inverted. This makes possible the asking

of unlimited questions against one major pass of the subject
file.

While it is difficult to characterize books by a small
set of descriptors, an experiment in retrieval will be attempted
using the subject tracings present on LC cards and using the
Miller search algorithm. It is anticipated that many heretofore
unknown correlations can be established among the terms used
for subject tracings.
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V. OPERATING SYSTEM FOR DOCUMENTS CONTROL

A. FILE ORGANIZATION

As a result of the systems analysis and study, three
major and four minor magnetic tape files are recommended for
the documents control portion of the ALPHA System.

The major files are:

1. Bibliography file
2. JItem Inventory file
3. Patron file

The minor files, all of which are elaborations of bib-
liography data, are:

1. On-Order file
2. Abstract file
3. History file
4. Descriptor file

A1l outputs (catalogs, reports, lists, etc.) for the
Document Section can be derived from combinations of infor-
mation from these files. In the following subsections, each
file is described, formats are shown and, where output formats
are known, examples of outputs are discussed.

1. Bibliography File

The bibliography file is analogous to the card
catalog in terms of content. It will contain one record
for each title in the collection. Each record will include
the elements of information listed below. A 1500-character
record from the bibliography file is shown as Figure 13.

Security level

RSIC call number

Corporate author

Issuing agency

Contract number

Title(s) and security classification
of title(s)

Nt W N -
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7. Acession number(s)

8. Personal author(s)

9. Date of publication

10. Number of pages

11. Use frequency count

12. Total number of copies

13. Date of receipt of first copy

14 . Descriptor terms describing the
content of the document

The bibliography file can be used in the production of
printed catalogs by listing the information in the file in
various sequences, such as by:

1. Call number or source (considered
the main bibliographic catalog),

Personal author%s)

Corporate author,

Accession number(s),

Title,

Contract number, or

Descriptor (each descriptor of a

document acting as a separate

subject heading in this case).

~ O\ E W

Because of the large volume of data involved, it is proposed
that all seven catalogs be printed quarterly, with cumulative
supplements issued weekly.

FEach catalog, except for the descriptor list, will con-
tain the same information - all those items listed above and
shown on Figure 13 - but the order will be changed.

The descriptor list, because of its volume, will contain only
the security levels and call numbers of the documents asso-
ciated with the descriptors.

Input transactions that update and maintain the biblio-
graphic file originate in punched paper tape created on the
Flexowriters by cataloging personnel.

Because the initial conversion of all bibliographic
data on 3-x5-inch catalog cards to magnetic tape recorder
will require considerable time, both files will be manually
maintained until there is sufficient information on tape to
rely solely on the magnetic tape file. Therefore, in con-
junction with each weekly cumulative supplement issued on
items in the bibliography file, 3-x5-inch cards will be
printed by the computer for each item entered in the file
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for the first time, as source cards, title cards, etc., in
the present card catalog. This form of output will be termi-
nated when it is believed by RSIC management that the biblio-
graphic file is at least as comprehensive and useful as the
present card catalog.

2. Item Inventory File

The item inventory file will contain one record for
each item or copy in the collection. The file will reflect
the current disposition of every copy of every document
held by the Document Section. Typical examples of dispositions
might be on the shelf, in the hands of a patron, in reserve
(igloo), and at reproduction.

Each record (Figure 14) will contain only the security
classification, call number, and abbreviated title of a
document. However, it will also yield a historical record
of all activity against each copy of that document. This
always includes the copy number, date of receipt, and physical
form of each copy, and may also include:

1. Date of removal from, or replace-
ment of, the document in normal
storage

2. Type of document action (transaction
code)

3. Initials of the RSIC authority

responsible for the action and/or

the initials of the RSIC employee
who carried out the action

Date of the action

Social security number(s) of the

patron(s) involved

U

Because there may be more than one action on one copy
of a document, these will be all included as though they are
different actions. Since the file will be printed in call=-
number sequence, all activities against a given document
will appear together in the list.

Item inventory file cumulative supplements will be
printed daily, while complete revisions of the entire file
will be furnished monthly. Once a month, during the printing
of the item inventory file, the file will be purged, and
all data referring to completed transactions will be trans-
ferred to a permanent history file. The only information
retained for completed transactions will be that which
permanently affects the document, such as its having been
given away or destroyed. Even in this case, only the date
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of the action and the type of action will be left in the
record. For documents destroyed, the destruction certificate
number will also be included if there is one.

3. On-Order File

The on-order file will contain information (Figure 15)
about all documents on order.

The ordering typist will use a Flexowriter instead of
a typewriter to create orders, and the punched tape output
will create the records for the on-order file. On-order
information appearing in the DIARY, explained later, will
also be derived from this file. In addition, punched library
activity cards will be created for filing in an on-order
card file at the receiving clerk's desk. These cards will
be thrown into the hopper when the documents are received,
thus deleting records from the on-order file and transferring
them to the item inventory file.

L. Abstract File

The abstract file (Figure 16) will be used as an adjunct
to the bibliographic file. Whereas the bibliographic file
will contain all bibliographic information about each itemn,
including descriptors, the abstract file will contain only
call number and abstracts. The abstract file will be used
to produce automated bibliographies upon requests by patrons.

5. History File

The history file will contain data on completed trans-
actions and will eventually store work analyses (Figure 17).
It will be updated monthly from information taken from the
item inventory file.

Maintenance of the history file will enable RSIC personnel

to trace the use history, i.e., audit trail, security check,
etc., of any document or patron.

B. DIARY AND RELATED OUTPUTS

Because of the many different types of activities that
occur daily in the Document Section, a collective report
has been created for use of RSIC personnel. It has been
given the name DIARY. As the name suggests, this will be a
daily series of reports depicting the transactions that have
taken place the day before, as well as the document actions
that must take place the day on which the report is issued.

- L1 -



*OTTJ JepJIO=-UQ WOJIJ ANoLeT pPJI0OdY

‘6T @Jan3Td

SAD
VivVQ ‘818 ¥3HLO 17V ONV ( ©® A8 Q3am01104d) 3111 40
ON
LN |
Y3GWNN NOI1SS3O0V Y38ANN VD mumo._w‘w MMM ¥87| ON 23S 08“M|__ mmhmvmo 300
NIVW olsy O3y NONLYd 03N NYL
o3s 23s D3M| 3Flva

_[+2_




*OTTJ 20BJIISQY WOJIJF QNOoAeT pJI0daYy

‘9T eansta

WE O -

10vylisav

ddvylisay

ON TIVvO

8] |A

g

v| ON

o8

2000
SNVNL

- 43 -



‘o714 £JIOASTH WOJIT 3Nn0ABT pJI028Y

*LT 9an8Tg

YN 23S 008
NOY.LVd

AN
S¥d
a7

SNvdlL

3l1va

300
NYL

YN
AdOO

YIGWNAN T1TVvO

- LL -




Information in the DIARY will be constructed from analysis
and manipulation of data in the on-order. bibliography, and
item inventory files by the computer. A new DIARY will be
printed daily.

Appearing on the DIARY will be a production analysis
summary (Figure 18). This will consist of the quantitative
tabulation of all document actions completed the previous
day. It will allow RSIC management to determine the work
that must be done to complete in-process document actions
and to process remaining documents in a more efficient manner.
The daily tabulation will be retained, and a summary report
will be printed at the end of each month.

The ability to develop forecasts of important RSIC work
trends in all phases of document activity is an important
function of the DIARY.

Another part of the DIARY concept will be the weeding
worksheet. This will enable the librarians to correlate the
updating of manual records with the maintenance of the magnetic
tape records.

When documents are retained, destroyed, sent to reserve,
sent out on loan, or found to be duplicates, the computer
will update the item inventory file accordingly; however,
during the transition period between the manual and completely
automated systems, both the manual and automated files must
be updated and with the least possible effort.

Weekly weeding worksheet summaries will list documents
that should be checked either to be destroyed, sent to
reserve, or pulled for insertions, reclassification, or
errata. In creating these summaries, the computer will take
two factors into account: dates of publication and the
"use frequency count". The use frequency count is incremented
every time patron-document action takes place against a
document. In this way, the relative value of the document
in the active collection can be determined.

Other reports included in the DIARY will consist of the
following:

1. Document Received (Figure 19).
A list of all incoming title
accumulated daily until the end
of the week. This will later be
combined with corresponding files
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from books and periocdicals to
form a composite book-document-
periodical accession list for
RSIC patrons use.

2. Overdue and Special Recall Report
(Figure 20). A list of all docu-
ments presently out on loan in
excess of the regulation load
period. And, of these, those
that have been called in for
another patron.

3. Documents in Reproduction (Figure 21).
A 1list of all reports sent to the
U. 3. Army Field Reproduction Unit.

.. On-Order Report (Figure 22). A
list of reports on order.

There will be two other outputs. Delay notices will be
printed for sending to patrons whenever the fulfillment of
a request is delayed because of reproduction, ordering or
reordering, etc. Overdue notices will be printed to be sent
to patrons every two weeks following the date on which loaned
documents are to be returned.

The DIARY, together with the item inventory list and its
supplements, supplies RSIC with all information necessary to
locate any copy of a document that is an RSIC holding.

C. INPUT GENERATION

1. Library Activity Entered via Cards

Basic control and file maintenance of the documents
control portion of the ALPHA System will be accomplished
primarily through use of library activity cards. These cards
are specially designed with a generalized format on which
can be recorded almost all Document Section activities.
Layout of the 80-column card is shown by Figure 23.

The library activity cards will serve both to notify
the computer of current activity and to inform the librarian
of an expected activity. The former will occur whenever &
library activity card 1s thrown in the hopper; the latter
will occur whenever cards are filed in the on-order or on-
loan card files.
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For example, when a classified document is loaned, a
library activity card will be completed, reproduced, and
thrown in the hopper. The copy of the card will be signed
by the patron and will be held in the on-loan card file
until the document is returned, at which time the copy will
be given to the patron to serve as his receipt and another
copy will be dropped in the hopper to record the transaction.

All major and minor files, except the bibliography and
on-order files, will be created and maintained directly by
input from the library activity cards. The cards will be
created by RSIC personnel on keypunch equipment placed at
strategic locations throughout the Document Section.

The library activity card has been designed so that a
single generalized format serves the many functions required
of the card. In each card there appears a transaction code
that identifies and determines the exact function of the card.
In this manner, only the minimum requisite information must
be punched for any transaction.

Transaction codes that have been established are as
follows:

5-= Loan
6-- Retention

-1- On-post, Army

-2- On-post, NASA

-3- On-post, contractor
-4- On-post, other

-5- Unused code

-6~ Off-post, Army

-7- Off-post, NASA

-8- O0Off-post, contractor
-9- Off-post, other

--1 Unclassified

--2 Confidential

~--3 Confidential, military only
--4 Secret

--5 Secret, military only

--6 Top secret

--7 Proprietary

Figure 24 provides detailed information on both the
keypunching of the library activity cards and the functioning
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Figure 25. Flow Chart of Daily Automated Document System.
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of each type of activity in the maintenance of the automated
system. The detaill is provided here for reference by RSIC
personnel in communicating correctly with the computer. It

is also provided for use in programming the process and edit
input transactions in the sorts and the daily file maintenance
computer run that updates the item inventory file and creates
the DIARY. Figures 25 and 26 show the flow charts for daily
and weekly file maintenance and processing for the automated
system applicable to documents.

2. Ordering and Cataloging Activity Entered via Punched
Paper Tape

Punched paper tape input to the computer is similar in
basic function to library activity card input. Personnel
involved with ordering and cataloging use paper tape to create
and maintain their respective files, and at the end of each
day, the paper tape is converted along with the library
activity cards.

Transaction codes to be used by ordering personnel are
shown below.

310 Order, NASA
315 Order, DDC
320 Order, AEC
325 Order, other

340 Reorder, from master file, NASA
34,5 Reorder, from master file, DDC
350 Reorder, from master file, AEC
355 Reorder, from master file, other

370 Reorder, from on-order, NASA
375 Reorder, from on-order, DDC
380 Reorder, from on-order, AEC
385 Reorder, from on-order, other

399  Correction

The codes will be typed so that they can be recorded right
after the document control number on the paper tape but so
that they will not be typed on the order form itself.
Corrections are made by following the document control number
with Code 399 and then retyping the order.

In keeping with the general guide of earliest machinability,

cataloging activity input is prepared at the same time as the
catalog worksheet is prepared. While the information is typed
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in relatively free form on the worksheet (Figure 27), a
punched paper tape is simultaneously produced. The tape
contains both the information and a line count of the in-
formation. The tape is used to create three items: a
punched card for each line of information used to maintain
the document bibliography and item inventory files, a proof
sheet used primarily for corrections, and a title and abstract
announcement list for subsequent reproduction. If required,
the tape can be retained for automatic reproduction of any
number of catalog cards. This procedure eliminates time-
consuming reproduction, currently used for preparation of
RSIC catalog cards.

The catalog worksheet contains instructions along the
left margin for the ordering of fields and subfields. The
form imposes no complicated set of rules for any information
transcribed onto the form itself. Figures 28 through 30
illustrate catalog information as it appears on the worksheet,
punched paper tape, and finally the keypunched card.

Record marks () appearing on the cards are produced
by the carriage return character in the punched paper tape.
These allow defined tape records to be created directly
from the cards. Function codes (case, carriage return, etc.),
used to control Flexowriter output, are punched into the
card so that lower case may be indicated by overprinting or
may be printed when printing devices with lower cases become
available.

. OPERATING SYSTEM

1. General Activities

From an analysis of the over-all flow chart of RSIC
activities, the functional activities of the Document Section
can be broadly characterized as:

1. Acquisition (ordering and receiving)
2. Cataloging

3. Circulation

L. Reference

Figure 31 is a generalization of the activity of RSIC

as viewed from the flow of document data through an automated
system.
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LINE| AJTRAN | A DOCUMENT SECURITY DOC NO
CATALOG No_ |8 |cobE |8 CLASSIF (CATION | % hepia| copies | cataiosen TYpisT CATALOGER j
WORKSHEET oo
01
j
INSTRUCTEONS: "
Fields (numbered) and
subfields (lettered) ] 03
are followed by indicated
number of Aux. 2's (o]
1. CALL NUMBER l 05
A. Report No. @@ 1
B. Pub. Date @@e oe
2. CORPORATE AUTH, Q@@ or
—
3. CONTRACT NO. ace
o8
4. TITLE (s) |
A. Title 1 Sec @@ 09
B. Title 1 @@ 1
C. Title 2 Sec @@ o
D. Title 2 ccc) —1
tl
5. AUTHOR (s) —
A. Author 1 @@ 12
B. Author 2 @@ |
C. Author 3 @@
D. Last Author Q@@ 13
_6. PUBLICATION DATE 23
A. Day Number 1
B. Month Abrev. 1.3
C. 4-Digit Year (@@ —
6
7. NUMBER OF PAGES -
8. OTHER REPORTS | | 7
NO (s) 18
A. Number 1 @@ ||
B. Number 2 @
C. Number 3 @e 19
9. COPY NO. (s) 20
A. 1st Copy @@ —
B. 2nd Copy @@ 21
€. 3xd Copy @@ -
D. Last Copy @@ 22
10. RESTRICTIONS Q@@ B
(Mil. Only, Etc.) 23
*11. + ABSTRACT 24
A. Security @@ 1
B. Text @@@ 2
¥12. - DESCRIPTIVE 26
TERMS t—
A. Term 1 g 27
B. Term 2 @@ ||
C. Term 3 @@ .
D. Last Term @@ *
29
30
—t
If any field is omitted 31
type 3 Aux. 2's and space 1
once before continuing. sz
33
*Each line must be pre- >
ceded by symbol indi- [
cated. 35
-
38
-
37
—
3
39

[ {+) ACCESSION L IST ONLY; (~) BIBLOGRAPHY MASTER ONLY ; BLANK—B80TH

GE OT FORM NO. EGMCS-PD-22-63

Figure 27. Catalog Worksheet.
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2. Documents Entering or Leaving RSIC

As depicted in Figure 31, all documents entering RSIC
will be channeled through the receiving area, and all documents
leaving RSIC will be channeled through the circulation area.

If documents received are new titles that were not ordered,
two library activity cards are keypunched for each copy re-
ceived, one going into the hopper and the other in the document.
If the document was ordered, the library activity card is pulled
from the on-order card file and used to make the other two cards.

From the receiving area, the document goes to the cata-
loging area, where all bibliographic and other identifying
information (including abstracts or descriptors) are typed
out on a Flexowriter. The document is then routed to circu-
lation, and the paper tape created by the Flexowriter is used
to update the bibliographic and item inventory files.

If the received document is a returned loan, its library
activity card is pulled from the on-loan card file and dupli-
cated, one card being thrown into the hopper and the other
going with the document to the circulation area. If the docu-
ment is coming back from reproduction, its library activity
cards are punched with information from the reproduction list
in the DIARY. Again, one card goes to the hopper and the
other accompanies the document to the circulation area if it
has been cataloged or to the cataloging area if it has not.

Circulation personnel coordinate all document distribution
and storage activities. Documents coming from the receiving
area are either shelved or sent to a waiting patron. Requests
for documents are filled by retrieving documents from the
shelf or by auxiliary methods such as ordering, reordering,
special recall, reproduction, and ordering from reserve. The
determination of which of these methods to use is enhanced
by use of the machine-produced item inventory list and the
DIARY. Any auxiliary action that takes place is reflected
on the DIARY as a further aid to circulation and in determining
the status of incoming documents by the receiving activities.

If requests coming from patrons do not ask for any
specific documents, they are sent to the reference area.
Reference librarians search through all bibliographic lists
and standard references to obtain the call number of docu-
ments needed to satisfy the requests and either give them
back to circulation personnel to retrieve the documents or
punch the call numbers on library activity cards and throw
them in the hopper. The latter causes the computer to issue
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REQUEST
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Figure 32.

System Chart for Service Requests.

(During the course of the ALPHA Study, the term circulation
card as applied to documents was found to be confusing, and

it was subsequently changed to library activity card.

Rather

than re-do already lettered charts, references to circulation
cards were left on some charts, and the revised term should

be substituted.)
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a complete formal bibliography, with or without abstracts,
which is then sent to the patron. If a reference librarian
feels the patron's request is suitable for an automated
information retrieval search, the request is translated into
the proper terms and format for the automated IR system, is
keypunched, and is thrown in the hopper. Again, a formal
bibliography will be produced.

A1l documents going to a patron are also handled through
the circulation area. The library activity card of each
document is thrown into the hopper, and if the document is
going out on loan, a duplicate is filed in the on-loan file.
The mailing address of the patron is determined by consulting
the patron list. The cards going into the hopper will generate
an updated item inventory supplement with a record of copies
sent out.

3. Service Requests

Flgure 32 is the system chart for document service re-
quests. As shown on the chart, requests for service arrive
either by mail, over telephone, or through personal visit.
All patrons utilize the standard library request card
(Figure 11) in making requests. This form enables the 1li-
brarian to sort and process requests on an availability or
method of acquisition basis, rather than on a patron basis.
In addition, it provides all necessary information about the
patron and his request.

If the library request cards arrive by mail, they are
forwarded directly to the circulation librarian. If requests
come by phone, they are written down on the card. If patrcns
bring requests in person, they fill out their own cards. All
requests cards initially go to circulation personnel.

In the circulation area, the patron list is checked to
make certain that all information is correct and current and,
if necessary, to insure that patron security classification
is at least equivalent to the classification of the requested
document. If patron information is absent or incorrect,
correct data are entered on the patron card form (Figure 2),
which is then used to update the patron file.

Circulation then separates library request cards into
requests for specific documents and requests for information
or bibliographies. The latter are sent to the reference
librarians.
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L. Reference

If the reference librarian believes that the request
on a library request card is best answered by automated
searching techniques, the request is formulated into terms
and format acceptable to the computer.

To accomplish this, the thesaurus and word frequency
list for synonyms that would aid in extracting documents
pertaining to the question are searched. The question, re-
duced to terms and descriptors, joined together by Boolean
operators, are keypunched and processed by the Miller search
technique (Figure 12). The computer search will produce a
bibliography, which will be sent, together with the library
request card, to the patron.

If the reference librarian believes that the request
is not suitable for a computer search, bibliographic printouts
and standard references will be used in a manual search.
Figure 33 lists and briefly described the seven standard RSIC
document references that are manually searched.

If the request can be filled by a short set of related
facts, the reference librarian writes them on the back of
the library request card or on an accompanying slip and sends
the card and slip to the patron. If, however, either a
bibliography or actual document can be furnished, the call
number of each relevant report is written on the back of the
card.

If the request is for a bibliography, the library request
card is given to an assistant who keypunches one library ac-
tivity card for each document with the:

Call number of the document,

Number of copies of the bibliography needed,
. Social security number of the patron,

Date,

Reference librarian's initials,

Number of the bibliography request, and the
. Transaction code (Figure 24)

N O\ W+

The cards are processed by computer, a full bibliography in
proper format is printed, and it is given to the assistant
for checking against the call numbers on the request. The
bibliography is sent to the patron, using the library request
card as the address on the envelope.
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1. CHEMICAL PROPULSION MAILING LIST. Chemical Propulsion
Information Agency Publication 16, June 1963.

An official document that establishes the authority
and mechanisms for direct exchange of chemical pro-
pulsion technical irformation up to =2nd including
Confidential, among Government [aciiities and con-
tractors listed.

2. DIRECTORY OF MISSILE INDUSTRY REPEESENTATIVES,

Directory of contractcors in the Huntsville, Alabama,
area.

3. CONSOLIDATED LISTING OF SECURITY COGNIZANCE ASSIGNMENTS
FOR DEPARTMENT OF DEFENSE CONTRACTORS' FACILITIES. DOD
Consolidated listing, Security Clearances, 15 March 63.

Alphabetical 1list of facilities for which security
cognizance has been assigned to an activity of one
of the three military departments.

4. GUIDED MISSILE TECHNICAL INFORMATION DISTRIBUTION LIST.
DOD Report MML 200/23.

The Department of Defense sponsors a primary distri-
bution system for the dissemination of technical
gulded-missile reports. This publication furnishes
a list of addresses of government agencies and
Department of Defense contractors currently parti-
cipating in this distribution system.

5. AMERICAN UNIVERSITIES AND COLLEGES. Irwin, Xary, ed.,
American Council on Education, Washington, D. C., 1960.

List of accredited institutions by state, their
requirements, locatiocns, etc.

6. THOMAS' REGISTER CF AMERICAN MANUFACTURES. Thomas Pub-
lishing Co., New York.

List of American manufacturers published yearly.

7. UNITED STATES GOVERNMENT ORGANIZATION MANUAL. Cffice of
the Federal Register, National Archives and Records,
General Services Administration.

Official organization handbook of the federal government.
It contains descriptive sections of the agencies in the
legislative, Jjudicial, and executive branches. Supple-
mental information following these sections includes brief
descriptions of quasi-official agencies and selected
international organizations, charts of the more complex
agencies, and appendixes relating to abolished or trans-
ferred agencies, government publications, and certain
ancillary material.

Figure 33. RSIC Standard Document References.
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If the reference librarian decides to sent the patron
those -documents believed to be important to him, the library
request card (with the call numbers of the documents on the
back) will be sent back to the circulation area where they
will be handled as a regular request for specific documents.

For each of those documents not listed in the library
indexes, however, a new library request card is completed
and given to the ordering typist. Documents on the library
lists may have to be pulled and examined to make sure they
are relevant. If so, the reference librarian also gives
those documents to circulation personnel with the original
library request card.

Under this procedure, the reference librarian uses only
a minimum amount of time in clerical functions, such as pulling
and filing, most of which will be accomplished by the circu-
lation staff.

5. Main Circulation

The circulation librarian receives library request cards
directly from patrons and via the reference librarian. These
may arrive with document call numbers written on the backs
and sometimes with accompanying documents pulled by the ref-
erence librarian for examination.

Figure 34 is the systems chart of activities within the
main circulation area.

For each request, the circulation librarian first checks
the item invnetory list and its cumulative supplement to
determine if there are enough available copies of the docu-
ment to fill the request. As this implies, at least one copy
of each document in the active collection must always remain
reserved on the shelf for in-library use.

When the item inventory list is checked and it is found
that there are insufficient available copies for the patron,
it must be decided whether to:

1 Reproduce the library copy,

2. Reorder more copies of the document,

3. Recall overdue copies or copies not overdue
but that may be recalled, or

L Recall a document from reserve.
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Although this decision is subjective, the item inventory list
will aid. The number of pages of the document, as well as
the present location of each copy, yield good clues as to the
best method of obtaining copies.

It is believed that an in-library reproduction machine
operator would significantly reduce the administrative burden
posed by use of other reproduction facilities, and therefore
this is recommended as a method of facilitating the reproduc-
tion of documents.

6. Sending Out Documents

The system chart that reflects activities concerned with
sending out documents is shown on Figure 35.

If copies are available, the document is pulled from the
shelf (or reserve, reproduction, etc.), and if classified,
it is examined. Patron need-to-know is verified by comparing
data on the patron list with the material covered in the
document. If his need-to-know is insufficient, he is notified,
and all action on the request is suspended (the document put
back on the shelf and the library card, or a copy of it, re-
tained in a special suspense file) until further information
on the patron is obtained.

If the patron's need-to-know is adequate, or if the
document is not classified, the circulation librarian must
determine whether to loan the document or give it to the
patron. This again is a subjective decision and must be
decided by standing policy.

It has been decided as a matter of RSIC policy that a
loan should be for a specified period of time. All documents
must either be returned within this period, or at the end
of the period, the period of time must be renewed. This will
not only aid in document control (inclusive of security control),
but will provide a more extensive collection of documents on
hand to serve patrons. This will also enable document records
and files to be minimized and thereby enhance the automation
picture.

Once it has been determined whether to loan or give away
a document, the library activity card is removed from the
"document and the following information is keypunched (or
checked if it had been keypunched previouslygz

1. Social security number of patron,

2. Initials of the circulation librarian
responsible for issuing the document, and the

3. Transaction code (Figure 24).
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If the document is going out on retention, it is given
to a clerk, who attaches a security cover sheet and wraps
the document according to security regulations. Wrapping
is not necessary if the patron is present, and wrapping and
the cover sheet are both unnecessary, of course, if the
document is unclassified. The original library request card
is attached to the envelope to serve as the mailing address.
If the library request card is not available, the clerk refers
to the patron list (by social security number) and addresses
the document from this. The document is sent out, and the
library activity card is thrown into the hopper. The next
day, the item inventory file cumulative supplement reflects
the new borrower's social security number, the notation
"retention", the date the document went out, and the initials
of the circulation librarian responsible for issuing the
document.

If the document is going out for retention, the library
activity card is thrown in the hopper at the time it is given
away. This updates the item inventory file only.

At the end of each month, all information on retention
items will be transferred to the history file. On the new
item inventory printout, the notation "retention" will appear
adjacent to the copy number of the retained item.

If the document requested is going out on loan, the
library activity card is reproduced twice. The original
card is sent to the patron for his signature and return,
the first copy is inserted in the on-loan file as a temporary
receipt until the signed card is returned, and the second
copy is thrown into the hopper to notify the computer of
the action. When the signed card is returned, it replaces
the second card. It will also act as a patron receipt when
the document is finally returned. A duplicate is thrown
into the hopper to notify the computer of a completed loan
action. The next day, the item inventory supplement is
updated accordingly.

When a loaned document becomes due, overdue slips are
printed by the computer and sent to the patron in two-week
intervals until the document is returned, the loan period is
extended, or the document is converted to retention status.

When the document is returned, the signed card in the
osn file is pulled, partially reproduced (call number
copy number), and reproduced fully. The signed card 1is
urned to the patron. The fully reproduced card, or the
‘ginsl, is thrown in the hopper to update the item inven-

y tfile, and the partially reproduced card goes intoc the
~ument to serve as the library activity card when the docu-
't is zgain needed.
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7. Reproduction

If copies of a document are not available upon request,
and if it is decided to reproduce the document from an avail-
able copy, the available copy is pulled by the circulation
librarian. Its library activity card is punched with the
following:

1. Number of additional copies needed,
2. Social security number of the patron,
3. Circulation librarian's initials, and
L. Proper transaction code (Figure 24).

The system chart showing actions involved for reproduction
is Figure 36.

The document, with its card, is then given to the librarian
in charge of reproduction activities who must decide whether
to reproduce it in the library or send it out.

If the librarian decides to reproduce the document in
the library, she simply reproduces the library activity card,
throws one copy in the hopper to inform the computer of the
document status, and gives the document with the other card
to the reproduction operator (a position recommended, but not
presently existing). When the document is reproduced, he
returns it, the copies, and the library activity card to the
librarian who requested the work. Each copy is assigned a
copy number and is stamped with the library stamp. The call
number part of the library activity card is reproduced twice
for each new copy. One set, reflecting all copies, is thrown
in the hopper, and the other is put in the documents. A new
library activity card is put in the original document, which
is ready for reshelving.

The circulation librarian transfers the social security
number on the original library activity card to those library
activity cards for the copies going out, adding also the
transaction code to tell whether the copies are for loan or
retention. The original card is thrown in the hopper, and
the balance of the process is as discussed under Sending Out
Documents.

If it is decided to send the original document outside
the library for reproduction, the librarian writes out a
reproduction order, sends the document and reproduction order
to the Army reproduction unit, and sends the library activity
card to the hopper. The document in reproduction is reflected

Tl




in the item inventory supplement for the next day. When
reproduction is completed and copies are returned to the
mail clerk, they are processed as if they were reproduced in
the library.

8. Ordering (Re-ordering)

If the circulation librarian decides to reorder a docu-
ment to obtain necessary copies (Figure 37), a card is punched
with the following:

1. Call number of the document,

2. Circulation librarian's initials,

3. Number of copies needed,

L. Soclal security number of the patron requesting
the document. and

5. Transaction code (Figure 24).

This card is given to the ordering typist who looks up
the issuing agency, report, accession number, etc., in the
biblicgraphic source catzlog (by call number), types the
order on a Flexowriter, and after checking it with the ordering
librarian, sends it out. The paper tape created by the Flexo-
writer and the circulation card are then thrown in the hopper.
The following day, the on-order list on the DIARY is updated,
and a library activity card is punched to be given to the
mail clerk for filing in the on-order card file.

When the order ic received, the card is pulled from the
cn-order card file, reproduced, and thrown in the hopper.
The reproduced card is put in the document, and the document
is handled as if it were received from outside reproduction.

Ordering new documents i1s similar to the reordering
procedure, except that the ordering typist receives library
request forms instead of librery activity cards. Before new
documents are ordered, the ordering typist checks the on-
crder list in the DIARY tc mzke sure that the requested docu-
ment is not already on corder. If not, the order is processed
like a reorder, utilizing both the information orn the library
request form and the standard references in determining the
izsulng agency, etc.

If the ordering typist receives a library request form
for zn item already on order, the form is returned to the
requesting librarian with a note about the previous order,
including its date. The librarian who wanted the document
pulls the library activity card from the on-order card file
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at the incoming mail clerk's desk and determines whether to
reorder the document or wait until the initial order arrives.

If reorder is decided upon, the library activity card
is reproduced with the following additions:

1. Librarian's initials,

2. Patron's social security number,

3. Transaction code (Figure 24), and
L. Number of additional copies needed.

The original card is replaced in the on-order card file, and
the duplicate is returned to the ordering typist to handle
as a standard reorder.

If the librarian decides to wait until the previous
order is received, the card is duplicated, with the same
additional information, except that the transaction code
will be a hold instead of a reorder. The original card is
refiled in the on-order card file, and the reproduced card
is thrown in the hopper. This will cause the DIARY to include
the request for the document under its call number in the
on-order list.

When the document arrives, it will be sent to reproduc-
tion, creating enough additional copies to fulfill all requests.

9. Reserve

If, after examining the item inventory file, the circu-~
lation librarian decides to recall (Figure 38) a copy.of a
document from igloo storage, the R-number of that copy is .
used to pull the library activity card from the reserve card
file, which is maintained in R-number.sequence. The card is
reproduced, one copy going in the hopper and the other in
the messenger's out-file. Periodically, the messenger will
go to the igloo and pull documents by their R-numbers. On
returning, he gives the documents and cards to the librarian
whose initials are on the cards. Regular circulation proce-
dures follow.

If a document is being sent to reserve, its R-number
is assigned, written on the document, and punched on its
library activity card. The card is then reproduced with the
proper transaction code added. The original is filed in the
reserve card file and the copy (with the transaction code)
is thrown in the hopper, updating the item inventory file.
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10. Special Recall

If the only way to obtain a document is through special
recall, the overdue list in the DIARY is examined to see from
which patron it would be best to recall the document. A
special letter is sent or a phone call is made asking for the
document, and a card is punched with the following:

. Call number and copy number,

Initials of librarian requesting documenc,
Transaction code, and

Social security number of the patron requesting
the document.

=W

The card is reproduced, one copy being thrown in the hopper,
and the other filed in the on-loan file in back of the regular
card for the document. The next day, the call number of the
document is entered on the special recall list in the DIARY.

When the document is returned, the added library activity
card with the new borrower's social security number is used
to loan the document to the new patron (see Sending Out Docu-
ments).

This procedure is only for special recall. Normally,
every two weeks after a document becomes due, an overdue
notice is automatically produced by the computer and sent to
the patron, as previously described.

11. Cataloging

Immediately after receipt of a new title, the catalogers
verify the security classification (if any), call number, and
copy number transcribed by the receiving librarian. This is
done by comparing data on the library activity card with the
report number, publication date, and security classification
of the document.

In addition, a duplicate but automated check was begun
when the receiving clerk completed the library activity card
for the document and placed a duplicate in the hopper.

If the copy and call numbers of the document were erro-
neously transcribed to the library activity card, the initial
duplicate check is all that is affected. The error 1s corrected
by cataloging personnel, and the automated transactions are
sent to the computer. However, if a cataloger considers a
document to be a possible duplicate, reference to the master
source catalog and its supplements is made for quick duplicate
checking.
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In the first phase of descriptive cataloging, the cata-
loger first checks the document to see if catalog cards have
been provided. If not, a catalog worksheet is completed and
marked with references to all necessary information, as shown
in Figure 28. If cards have been provided, they are classified
and supplementary information is added to the cards themselves
until they conform to the required information and security
standards of RSIC.

The text of the document is next checked for an abstract
or for abstract material. If an abstract is not present or
is insufficient for RSIC and patron requirements, the library
activity card is reproduced, one copy being put in the hopper
and the other back in the document. The document is then
screened by a descriptive cataloger for descriptive terms
and material. The abstract and descriptive terms are marked
on the provided catalog card or written down on the catalog
worksheet, and the worksheet and/or catalog and library activity
cards are stamped with the proper security level. If the title,
descriptive terms, or abstract need security grading, the
library activity card is again reproduced. One copy is thrown
in the hopper, and the other is put back in the document.
The document, catalog worksheet, and library activity cards
are put in a grading file to await security grading.

Unclassified or already graded documents go to the
Catalog Process Group, where the catalog worksheet, catalog
cards, and abstracts in the actual documents are typed with
a Flexowriter on a blank catalog worksheet. The paper tape,
punched simultaneously as the form is completed, is converted
to cards or tepes which go into the computer daily to add
the document records to the bibliography file.

12. Internal Recelving

A chart of the internal receiving portion of the docu-
ment system is shown as Figure 39.

It has been stated previously that all documents received
by RSIC must go through the receiving area. These documents
are received from the following channels:

Returned loans from patrons.

Completed work from the Army reproduction unit.
Filled orders or reorders.

Filled orders or reorders on an interlibrary
loan basis.

Regular distribution (new documents received
from various agencies without being ordered).

vt W -
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The mail clerk immediately separates orders, reorders,
and documents sent from distribution lists from other docu-
ments received because none of these are to be stamped with
the RSIC property stamp. These documents, which are never
entered into the RSIC internal document ‘system, are discussed
under Receiving New Documents.

Those received documents that already have the RSIC
property stamp either come from reproduction or are returned
loans.

When a loaned document is returned, its library activity
card is pulled from the on-loan card file, utilizing the call
number and copy number on the document. If there is only
one card for that copy in the on-loan card file, the document
is not wanted by another patron. The call number and copy
number portion of the card is reproduced, creating a new
library activity card for the document. If there is a second
card for the copy in the on-order file, that second card,
with the social security number of the waiting patron, is
put in the document to act as its new library activity card.

If the document is classified, the original card is again
reproduced. The original card goes back to the patron as his
receipt, and the reproduced card is thrown into the hopper
to delete the loan from the item inventory file and the DIARY
(if it was overdue). If the document is not classified, the
original card is thrown in the hopper.

If the document is not wanted, it is ready for reshelving;
if it is wanted for cataloging (for supplementary changes,
errata, etc.), it is forwarded to the catalogers.

13. Receiving New Documents

A flow chart for the receipt of new documents is shown
as Figure 40.

New documents may arrive as a result of an order or
automatic distribution to RSIC from various government and
corporate agencies.

On receipt of an ordered document, the library activity
card is pulled from the on-order card file, and the call
number is checked for accuracy. If the library activity
card contains an incorrect call number, a correction card
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is punched with the following information:

1. Correct call number

2. Proper transaction code

3. Incorrect call number (in social security
number field)

The correction card and the library activity card are
then both thrown in the hopper and a new library activity
card is keypunched with the correct call number of the docu-
ment. If the document has been received on interlibrary
loan, this information, as a transaction code and the date,
is also punched on the card.

The document is assigned a copy number, and both the
call number and copy number are written on the document.
It is stamped with the RSIC property stamp. The library
activity card is reproduced, one going into the hopper, the
other with the document.

If the document is an interlibrary loan, it should be
reproduced so that the original can be returned as soon as
possible. Thus, if an inadequate number of copies arrive,
the document is sent for reproduction. If the document is
a reorder and has already been cataloged, it goes to the
circulation area. If it is a new document not yet cataloged
it goes to the cataloging area for duplicate checking, ab-
stracting, etc.

Documents arriving from automatic distribution are
handled in the same way, except that a library activity
card must be punched and that the documents are sent to the
cataloging area.
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VI. IMPLEMENTATION PLAN

A. GENERAL CONSIDERATIONS

ALPHA T is a first-generation system tied to existing
equipment and limited to readily attainable objectives. It
will be extended and supplanted by further development work.

The "implementation" with which this section is concerned
refers to the detailed design, programming, installation, and
operation of ALPHA I as an end item.

The subsystems of ALPHA I have been designed together,
but formed into self-contained modules. This approach
provides flexibility and permits progressive implementation
on a convenient basis geared to priority of needs and
availability of programming manpower.

USAMICOM Computation Center analysts had commenced
work on particular processes independently of the ALPHA T
System design study. They and their work were coordinated
and integrated in the over-all study effort as may be seen
from the schedule that follows. Some processes (periodical
reordering, book circulating) were installed in May and
June, 1963, as independent applications. Others (periodical
routing, book ordering, and receiving) were in advanced
phases of development.

The whole periodicals area will be reviewed in March,
1964, with the aim of more closely integrating those
processes with books and document control processes in
accordance with the unified ALPHA concept. The particular
operational applications cited will be modified and incor-
porated as subsystems of ALPHA I on the dates shown in the
"operational by" column of the schedule.

B. DEFINITION OF MODULES

Detailed documentation sufficient to permit machine
programming for each module has been excluded from this
report. Such information is being released as addenda not
reproduced for general circulation. The first addendum
(book ordering and receiving) has been delivered, and
programming is almost completed. The second addendum
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(book cataloging) is being prepared. Each addendum will
cover at least the following topics:

1. Charts depicting the run-to-run relationship
of each automated module

2. Input and output formats and required file
sequences

3. A written procedural narrative and/or logic
diagram for each machine run, describing how
required outputs are derived from prescribed
inputs

L. Run frequencies

5. Disposition of outputs

C. SCHEDULE

The schedule for implementation of modules as subsystems
of ALPHA I follows. Notes on present status are included.

Books Control Operational
Modules Current Status by
Ordering and Programming and testing largely 15 Mar 64
receiving completed. In-process file being
built.
Cataloging Systems work 90% complete. Pro- 15 Mar 64

grammer addendum being created.

Circulation AMICOM-designed system operating 15 Jun 64
as autonomous module. Systems
work 95% complete. With little
external change will be absorbed
into ALPHA System on date at

right.
Current Systems work 90% complete. 15 Jun 64
awareness :
Retrospective Systems work 25% complete. 15 Sep 6i
searching Search algorithm developed.
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Documents
Control Modules

Ordering

Recelving
Cataloging
Circulation

Patron File
Modules

File creation
and purifica-
tion

Periodicals
Control Modules

Periodicals
Reorder

Periodical
Routing

Current Status

Systems work 90% complete.
Addenda not yet created.

Same.
Same.

Same.

Patron file creation and main-
tenance accomplished through
AMICOM-designed program. File
to be expanded to include in-
terest profiles and to be
absorbed by ALPHA on date at
right.

AMTCOM-designed module opera-
tional.

AMICCOM~designed module opera-
tional.
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15 Nov 64
15 Aug 64
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APPROVAL

THE ALPHA SYSTEM

The information in this report has been reviewed for
security classification. Review of any information con-
cerning Department of Defense or Atomic Energy Commission
programs has been made by the MSFC Security Classification
Officer. The highest classification has been determined
tc be UNCLASSIFIED.

Wl Fodalen., 7 .

W. H. FORTENBERRY H. JHOELLER

Chief, Projects & ¥ndustry Director, Computation
Applications Division Laboratory
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